Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.043; wR factor = 0.100; data-to-parameter ratio = 19.0.
In the title compound, C 25 H 25 ClO 2 , the C ring adopts a chair conformation, while the B ring approximates a half-chair conformation. The five-membered ring D has a twist conformation on the C-C bond fused with the C ring. Aromatic rings A and E are not coplanar, as evidenced by the dihedral angle of 7.51 (1) . In the crystal, O-HÁ Á ÁO hydrogen bonds form a double chain along the ab plane interconnected by C-HÁ Á ÁO interactions.
Related literature
For applications of steroids as radiodiagnostic compounds and drug delivery systems, see: Katzenellenbogen (1995) ; Silva et al. (2001) ; Wang et al. (2003) . For related compounds, see: Cooper et al. (1969) ; Cody et al. (1971) ; Rajnikant et al. (2006) ; Gunasekaran et al. (2009) . For conformational analysis of ring systems, see: Cremer & Pople (1975) ; Duax et al. (1976) .
Experimental
Crystal data C 25 H 25 ClO 2 M r = 392.90 Orthorhombic, P2 1 2 1 2 1 a = 6.3601 (3) Å b = 11.2012 (6) Å c = 28.3043 (14) Table 1 Hydrogen-bond geometry (Å , ). D adopts a slightly twisted envelope conformation, as characterized by the puckering parameters, q 2 = 0.422 (3) Å and φ = 227.8 (2)° (Cremer & Pople, 1975) . The steric repulsive hindrance is reduced by a twisting about the C5-C10 bond (Cooper et al., 1969) , leading to a slightly deformed half-chair conformation for ring B (Cody et al., 1971) , which is supported by the puckering parameters q 2 = 0.528 ( 
A mixture of oestrone (1 mmol), 4-chloro benzaldehyde (1 mmol), potassium hydroxide (5 ml, 20%) in ethanol (5 ml) was refluxed on an oil bath with stirring at 120 °C for 5 h. After completion of the reaction, as indicated by TLC, the reaction mixture was poured into ice-water (50 ml). The product was filtered and washed with water (100 ml) to obtain the title compound, which was dried under vacuum. The compound was further recrystallized from ethanol to obtain suitable crystals for X-ray analysis. Melting point: 185-186 °C, Yield: 82%.
Refinement
For the title compound, the absolute configuration expected from the starting reagents was confirmed by the refinement of the Flack parameter (2037 Friedel pairs; Flack, 1983) . H atoms were placed at calculated positions and allowed to ride on their carrier atoms with C-H = 0.93-0.98 Å, O-H = 0.82 Å, U iso (H) =1.2U eq (carrier C) for CH 2 and CH groups, U iso (H)=1.5U eq (C14A) for the CH 3 group, and U iso (H1)=1.5U eq (O1). SHELXL97 (Sheldrick, 2008).
Figure 1
The molecular structure of the title compound, showing 40% probability displacement ellipsoids.
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Figure 2
Partial packing diagram showing double chains formation. Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0501 (11) 0.0320 (10) 0.0524 (11) −0.0018 (8) −0.0056 (9) 0.0039 (8) C3 0.0495 (11) 0.0361 (10) 0.0577 (11) 0.0013 (9) 0.0092 (10) −0.0032 (9) C4 0.0377 (9) 0.0409 (11) 0.0568 (11) 0.0017 (8) 0.0105 (9) −0.0006 (9) C5 0.0341 (8) 0.0333 (9) 0.0431 (9) 0.0020 (8) 0.0006 (7) 0.0032 (7) C6 0.0339 (8) 0.0325 (9) 0.0438 (9) 0.0038 (7) 0.0002 (7) 0.0062 (8) C7 0.0378 (9) 0.0400 (10) 0.0580 (11) −0.0005 (8) 0.0134 (9) 0.0061 (9) C8 0.0465 (10) 0.0391 (11) 0.0512 (11) 0.0010 (9) 0.0156 (9) −0.0010 (9) C9 0.0342 (8) 0.0346 (9) 0.0386 (9) 0.0004 (7) 0.0058 (7) 0.0005 (7) C10 0.0312 (8) 0.0350 (9) 0.0439 (10) 0.0017 (7) 0.0010 (8) 0.0002 (8) C11
(E)-16-(4-Chlorobenzylidene)estrone
0.0417 (10) 0.0403 (10) 0.0564 (11) −0.0024 (9) 0.0148 (9) −0.0033 (9) C12 0.0417 (10) 0.0448 (11) 0.0592 (12) −0.0069 (9) 0.0138 (9) −0.0033 (9) C13 0.0384 (9) 0.0354 (10) 0.0445 (10) −0.0052 (8) 0.0049 (8) 0.0023 (8) C14A 0.0700 (13) 0.0475 (12) 0.0425 (10) −0.0061 (11) −0.0005 (9) 0.0057 (9) C15 0.0350 (8) 0.0336 (9) 0.0399 (9) −0.0022 (7) 0.0014 (7) 0.0010 (7) 
